Downregulation of Otx2 in the dedifferentiated RPE cells of regenerating newt retina.
Cynops pyrrhogaster (the Japanese common newt) regenerates neural retina from retinal pigmented epithelium (RPE) cells. Otx2 is a transcription factor that is involved in RPE cell differentiation. To understand the role of Otx2 during transdifferentiation of RPE cells, we cloned a Cynops Otx2 cDNA, and explored its expression by RT-PCR, immunohistochemistry and in situ hybridization. The expression of Otx2 was compared with the localization of a proliferating cell marker (PCNA), RPE cell markers (RPE65, CRBP) and an RPE and Muller glial cell marker (CRALBP). At the early stage of regeneration, 2 to 3 cell layered regenerating retina consisting of pigmented cells uniformly expressed Otx2 and other markers. Following this stage, 4-cell layered regenerating retina consisted of two distinct layers, pigmented monolayer (the outer layer) attached to Bruch's membrane and presumptive neural retina (the inner layers). In the outer layer, Otx2 and CRBP expression was maintained and majority of cells lost PCNA expression. Some of cells maintained RPE65. In the inner layers, expression of Otx2, CRBP and RPE65 was downregulated, but a majority of those cells maintained PCNA expression. These results indicate that spatiotemporal regulation of Otx2 expression is consistent with those of RPE markers. Otx2 may play a pivotal role in maintenance and specification of RPE cells during neural retina regeneration. In contrast to RPE cell markers, CRALBP was expressed in both the pigmented and the de-pigmented layers. This observation implicates the appearance of Muller glial cells in an early phase of regenerating retina.